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(57) Abstract : 

PROBLEM TO BE SOLVED: To appropriately reduce the resistances of wiring 
sections which are required to be reduced in electrical resistance in or 
on a multilayered circuit board, which is formed by laminating a 
plurality of ceramic substrates upon another and forming wiring patterns 
in and on the multilayered substrate. 

SOLUTION: Of the wiring patterns 8 of a laminated alumina substrate 2, 
those which are required to be reduced in electrical resistance are 
provided with through-hole conductor sections 7, which are constituted 
by filling through- holes 5 with a conductor paste. Each through-hole 5 
is made through each ceramic substrate 1, starting from one surface to 
the other surface, and the facing portions of the internal surfaces are 
formed as slopes 11. When the through-holes 5 are filled with the 
conductor paste, the through-hole conductor sections 7 can be formed and 



the resistances of wiring sections can be reduced, and accordingly the 
slopes 11 can support the conductive paste. 
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CLAIMS 
[Claim (s)] 

[Claim 1] In the circuit board to which it comes to form the circuit 

pattern (8) which consists of the wiring sections (4) the multilayer 
substrate (2) with which the laminating of two or more ceramic 

substrates (l) was carried out — having — the interior and the front 

face of this multilayer substrate (2) — a through hole (3) and a 



conductor — To at least one of said two or more of the ceramic 
substrates (1) the conductor which the through tube (5) which has the 
inclined plane (11) which inclined from the whole surface (la) side 
toward the side to the direction of a normal on the other hand (lb) is 
formed, and is constituted by said through tube (5) as said some of 
circuit patterns (8) — the circuit board characterized by filling up 
with the member (6). 

[Claim 2] The circuit board according to claim 1 characterized by the 
part which the side-attachment-wall side of said through tube (5) 
counters serving as said inclined plane (11). 

[Claim 3] The cross-section configuration of said through tube (5) when 
seeing in a part including said inclined plane (11) in the cross section 
which passes along opening of the whole surface (la) of said ceramic 
substrate (1), and opening [ on the other hand / (lb) ] The circuit 
board according to claim 2 which the side (FG) by the side of the whole 
surface (la) of said ceramic substrate (1), on the other hand (lb), 
constitutes a long side (FG) longer than the near side (HI), and is 
characterized by being the trapezoid (FGHI) whose interior angle in the 
both ends of said long side (FG) is less than 90 degrees. 
[Claim 4] The circuit board according to claim 2 characterized by said 
inclined plane (11) where said through tube (5) counters being parallel. 
[Claim 5] By the through hole formation process which is the approach of 
manufacturing claim 1 thru/or the circuit board of any one publication 
of four, and forms said through hole (3) in each green sheet (50) by 
punching, and screen-stencil while filling up said through hole (3) with 
conductive paste — the whole surface (50a) of each of said green sheet 
(50) — said conductor — with the circuit pattern formation process 
which forms the pattern which constitutes the wiring section (4) Then, 
have the laminating process [ each / (50) ] which carries out the 
laminating of said green sheet, and calcinates it, and it sets to said 
through hole formation process. On the other hand (50b), it turns to a 
side from the whole surface (50a) side of said green sheet (50). The 
manufacture approach of the circuit board which forms said through tube 
(5) by carrying out punching at the include angle which inclined to the 
direction of a normal of said green sheet (50), and is characterized by 
filling up said through tube (5) with said conductive paste in said 
circuit pattern formation process. 



[Translation done. ] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the circuit board 
which comes to form a circuit pattern in the interior and the front face 
of a multilayer substrate on which the laminating of two or more ceramic 
substrates was carried out, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The outline cross-section configuration 
of this conventional kind of circuit board is shown in drawing 9 . The 
circuit board has the ceramic laminated circuit board J2 as a multilayer 
substrate which comes to carry out the laminating of two or more ceramic 
substrates Jl. and — the interior and the front face of the ceramic 
laminated circuit board J2 — a through hole J4 and a conductor — the 
circuit pattern which consists of the wiring section J3 is formed. 
[0003] Moreover, generally the ceramic laminated circuit board J2 is 
manufactured through the following processes. First, the green sheet 
which is a non-calcinated sheet which hardened ceramic powder with the 
organic binder is created, and desired magnitude is processed using 
metal mold, and a through hole J4 is formed in the predetermined 
location of this green sheet in punching, then, the thing for which 
conductive paste is screen-stenciled — the restoration and the 
conductor to a through hole J4 — the wiring section J3 is formed. Then, 
after carrying out the laminating of two or more green sheets, 
pressurizing them and unifying, the ceramic laminated circuit board J2 
is obtained by calcinating at the elevated temperature around about 1600 
degrees C in an inert atmosphere. 

[0004] the conductor corresponding to [ while, as for the ceramic 
laminated circuit board J2, the increment in need was expected from the 
needs of the further advanced features and densif ication in recent 



years ] densif ication — the demand of detailed-izing of the wiring 
section J3 and a through hole J4 is high. For this reason, for example, 
in a through hole J4, hundreds of micrometers will become indispensable 
with a major axis, and in order to secure certainly electric junction, 
various technical examination is made, the conductor which constitutes 
the ceramic laminated circuit board J2 while mounting of the functional 
device to the ceramic laminated circuit board J2 will also become 
inevitable on the other hand — the cases where the wiring resistance of 
the wiring section J3 poses a problem have also been increasing in 
number. 

[0005] Generally, as a conductor material used for the ceramic laminated 
circuit board J2, since the burning temperature of a green sheet is high, 
W (tungsten) paste and Mo (molybdenum) paste which are considered as a 
refractory metal paste are used. W paste is 5. 65xl0-6ohmcm, and Mo paste 
of the resistivity of these conductive paste is 5. 20xl0-6ohmcm. The 
resistivity of Cu thick film paste generally used as a wiring material 
with a thick-film substrate on the other hand is 1. 67xl0-6ohmcm, and the 
resistivity of the above-mentioned W paste and Mo paste is very high as 
compared with the resistivity of Cu thick film paste. 
[0006] and a conductor — if the resistance of the wiring section 
between the functional devices which consist of wiring becomes high, 
electric loss will become large, and the propagation velocity of the 
electric signal between functional devices becomes slow. Moreover, 
functional devices, such as a semiconductor device, will produce a fall 
and malfunction of a function, if the propagation velocity of an 
electric signal becomes slow on the function. Therefore, increase of the 
resistance in the wiring sections, such as a functional device, is not 
[ be / it / under / where the component which has a function higher than 
future is used / setting ] desirable. 

[0007] therefore, recent years — a conductor — low resistance-ization 
of the wiring section was attained by enlarging area on the ceramic 
substrate Jl of the wiring section. For example, drawing 10 is the top 
view of the ceramic laminated circuit board J2 in which such a 
conventional circuit pattern was formed. As shown in drawing 10 , the 
number of the functional devices with comparatively small power 
consumption or electronic parts 10 which are carried in the ceramic 
laminated circuit board J2 increased, or it came to carry the large 
functional device or the electronic parts 9 of power consumption, and 
low resistance-ization enlarged area on the ceramic laminated circuit 
board J2 of the required wiring section. Therefore, it is difficult to 
make a circuit pattern form in high density, and ceramic laminated- 



circuit-board J2 the very thing was large. 
[0008] 

[Problem (s) to be Solved by the Invention] as the countermeasures over 
the above demands — a conductor — the reduction in resistance of the 
wiring section J3 is the most desirable, and is roughly as the low 
resistance-ized technique divided into two. one — a conductor — 
resistance of conductive paste own [ used as the wiring section J3 ] is 
made small another side — a conductor — the cross section of the 
wiring section J3 is enlarged, and resistance is made small 
[0009] Various proposals are made about these techniques, for example, 
the thing of a publication is in JP, 63-280495, A or JP, 63-136697, A. W 
paste with which the firing agent was mixed when the technique of a 
former official report was described based on drawing 9 — using — a 
porous conductor — infiltrating low resisting media, such as Cu, after 
forming the wiring section J3 — a conductor — low resistance-ization 
of the wiring section J3 is performed. 

[0010] although drawing 11 is the outline sectional view showing the 
production process in a latter official report, after [ moreover, ] 
performing restoration to a through hole using common conductive paste - 

- a conductor — it is irradiating infrared radiation etc. using a 
circuit pattern mask, the pyrolysis of the resin contained in the green 
sheet of the irradiated part is carried out, and ceramic powder is 
dispersed, this shows drawing 11 (a) — as — green sheet J50 front face 

— a conductor — a part for the slot J5 which was in agreement with the 
pattern of the wiring section J3 is made to form Next, as shown in 
drawing 11 (b), printing restoration of the conductive paste is carried 
out at a part for this slot J5. it — a conductor — thickness L of the 
direction of a normal of the green sheet J50 of the wiring section J3 — 
thick — it can carry out — reservation of the cross section — a 
conductor — low resistance-ization of the wiring section J3 is 
performed. 

[0011] However, each technique in both the above-mentioned official 
reports serves as a cost rise against the needs of low-cost-izing in 
order to correspond by adding a new process to a process from the former, 
furthermore, the conductor by having formed a part for a slot J5 by 
technique given in the latter official report, in order to form a part 
for a slot J5 in a green sheet J50 — the increment of the thickness of 
the direction of a normal of the green sheet J50 of the wiring section 
J3 — a green sheet J50 — much more — under the thickness of a part — 
it is — ** — thinking — having — the reduction in resistance — 
effectiveness is small. 



[0012] the ** which does not add a new process on the other hand — a 
conductor — as an approach of attaining low resistance-ization of the 
wiring section J3, the approach to which the cross section is made to 
increase can be considered by only enlarging the path of the hole of a 
through hole J4. However, although it is possible to make resistance 
small by this approach In the process which conveys from an airline 
printer and carries out the laminating of the green sheet after filling 
up a through hole J4 with conductive paste, if the path of the hole of a 
through hole J4 becomes large Since the conductive paste with which the 
through hole J4 was filled up produces a lappet etc. with the self- 
weight of conductive paste, and conductive paste falls out from a 
through hole J4 when the worst, technical problems, like the device on 
processing etc. is needed occur. 

[0013] This invention aims at realizing appropriately low resistance- 
ization in the wiring section being low-resistance-ized electric in view 
of the point describing above in the circuit board which comes to form a 
circuit pattern in the interior and the front face of a multilayer 
substrate on which the laminating of two or more ceramic substrates was 
carried out. 
[0014] 

[Means for Solving the Problem] This invention is set to invention 
according to claim 1, in order to attain the above-mentioned purpose. To 
at least one of two or more of the ceramic substrates (1) which 
constitute a multilayer substrate (2) the conductor which forms the 
through tube (5) which has the inclined plane (11) which inclined toward 
the side on the other hand (lb) from the whole surface (la) side to the 
direction of a normal, and is constituted by the through tube (5) as 
some circuit patterns (8) — it is characterized by being filled up with 
a member (6). here — a conductor — the through tube (5) filled up with 
the member (6) — a through tube — a conductor — it considers as the 
section (7). 

[0015] according to this invention — the wiring section as some circuit 
patterns (8) to be low-resistance-ized electric — a through tube — a 
conductor — allotting the section (7) — a through tube — a conductor 
— the thickness of conductive paste [ in / on the section (7) and / the 
direction of a normal of a ceramic substrate (1) ] — at least — a 
ceramic substrate (1) — part reservation can be carried out further. 
Consequently, the cross section of the above-mentioned wiring section is 
increased, and low resistance-ization of this wiring section is enabled. 
[0016] Moreover, if the conductive paste with which a through tube (5) 
is filled up by having formed the inclined plane (11) in the through 



tube (5) at the time of manufacture is supported in an inclined plane 
(11), since the self-weight of conductive paste can be distributed by 
the inclined plane (11), it is improvable for conductive paste to hang 
down or to fall out from a through tube (5). Therefore, according to 
this invention, low resistance-ization in the wiring section to be low- 
resistance-ized electric is appropriately realizable. 

[0017] In invention according to claim 2, it is characterized by forming 
an inclined plane (11) in the part which the side-attachment-wall side 
of a through tube (5) counters. 

[0018] According to this invention, the same effectiveness as invention 
according to claim 1 can be demonstrated. Since the inclined plane (11) 
is prepared face to face in addition to it, compared with the case where 
it has not countered, effectiveness of distributing the self-weight of 
conductive paste can be enlarged more. 

[0019] Moreover, invention of claims 3 and 4 offers the concrete 
configuration of the through tube (5) in claim 2. Namely, in invention 
according to claim 3, it sets into a part including an inclined plane 
(11). The cross-section configuration of the through tube (5) when 
seeing in the cross section which passes along opening of the whole 
surface (la) of a ceramic substrate (1) and opening [ on the other hand 
/ (lb) ] On the other hand (lb), the side (FG) by the side of the whole 
surface (la) of a ceramic substrate (1) constitutes a long side (FG) 
longer than the near side (HI), and the interior angle in the both ends 
of a long side (FG) is characterized by being the trapezoid (FGHI) which 
is less than 90 degrees. 

[0020] Moreover, in invention according to claim 4, it is characterized 
by the inclined plane (11) where a through tube (5) counters being 
parallel. 

[0021] According to these claims 3 and invention according to claim 4, 
the same effectiveness as invention according to claim 2 can be 
demonstrated. In invention according to claim 3, since it is the 
configuration which supports conductive paste by the inclined plane (11) 
which counters, the omission omission of the conductive paste from the 
lappet and through tube (5) of conductive paste can be improved more 
certainly. 

[0022] Moreover, in invention according to claim 4, an inclined plane 
(11) is parallel, and since a through tube (5) can be formed by 
performing one punching which met in this inclination direction to the 
green sheet (50) since it inclines in the same direction, a 
manufacturing cost can be pressed down. 

[0023] It is the approach of manufacturing the multilayer substrate (2) 



of any one publication of claim 1 thru/or claim 4 in invention according 
to claim 5. After forming a through hole (3) in two or more green sheets 
(50) by punching, while filling up a through hole (3) with conductive 
paste by screen-stencil — the whole surface (50a) of a green sheet (50) 

— a conductor — the pattern which constitutes the wiring section (4) 
is formed, then it is related with the manufacture approach which 
carries out the laminating of the green sheet (50), and calcinated it. 
[0024] And in this manufacture approach, it sets at the process which 
forms a through hole (3). A through tube (5) is formed by carrying out 
punching at an include angle which inclines with the direction of a 
normal of a green sheet (50) towards a side on the other hand (50b) from 
the whole surface (50a) side of a green sheet (50). furthermore, a 
conductor — it is characterized by filling up a through tube (5) with 
conductive paste in the process which forms the wiring section (4). 
[0025] Here, the approach of forming a through hole (3) by punching and 
the approach of filling up with conductive paste the hole which formed 
in the green sheet (50) by screen-stencil are performed from the former. 
By this manufacture approach, since he is trying to form a through tube 
(5) by punching, a through tube (5) can be formed in formation and 
coincidence of a through hole (3) in the process which forms a through 
hole (3). 

[0026] since [ furthermore, ] he is trying to fill up conductive paste 
with this process into a through tube (5) by screen-stencil — a 
conductor — in the process which forms the wiring section (4), 
coincidence can be filled up with conductive paste at a through tube (5). 
therefore, the which does not add a new process to a process from the 
former according to this manufacture approach — cheap — a through tube 

— a conductor — the section (7) can be formed and the manufacture 
approach that claim 1 thru/or the circuit board according to claim 4 can 
be manufactured appropriately can be offered. 

[0027] In addition, the sign in the parenthesis of each above-mentioned 
means is an example which shows correspondence relation with the 
concrete means of a publication to the operation gestalt mentioned later. 
[0028] 

[Embodiment of the Invention] Drawing 1 is the outline sectional view 
showing the operation gestalt of the circuit board of this invention. 
Drawing 2 is drawing which looked at the front face of the ceramic 
laminated circuit board 2 in the circuit board of drawing 1 from [ of 
drawing 1 ] arrow-head A. As shown in drawing 1 , the circuit board has 
the ceramic laminated circuit board 2 as a multilayer substrate with 
which the laminating of two or more ceramic substrates 1 was carried out. 



the interior and the front face of this ceramic laminated circuit board 
2 — a through hole 3 and a conductor — the wiring section 4 and a 
through tube 5 — a conductor — the through tube by which it comes to 
fill up a member 6 — a conductor — the circuit pattern 8 which 
consists of the sections 7 is formed. The functional device or 
electronic parts (only henceforth electronic parts) 9 and 10 which 
consist of a semi-conductor, a capacitor, a transistor, etc. are carried 
in the front face of the ceramic laminated circuit board 2 here. 
[0029] A ceramic substrate 1 calcinates the non-calcinated sheet (green 
sheet) which hardened ceramic powder, such as an alumina, with the 
organic binder, and is an alumina substrate in this example. A through 
hole 3 is the hole which penetrated the ceramic substrate 1 in the 
thickness direction, and is formed of punching. And it enables it to 
take the electric flow between ceramic substrates 1 by carrying out 
printing restoration of the refractory metal paste as conductive paste 
by screen-stencil in a through hole 3. 

[0030] a conductor — the wiring section 4 is formed in the front face 
of a ceramic substrate 1 by screen-stenciling a refractory metal paste, 
in order to connect electrically between electronic parts 9 and 10, 
between through holes 3, between electronic parts 9 and 10 and through 
holes 3, etc. 

[0031] moreover, a through tube — a conductor — the section 7 is 
formed from the through tube 5 which has the inclined plane 11 which 
inclined to the direction of a normal of a ceramic substrate 1 in at 
least one of the ceramic substrates 1 — having — **** — a conductor - 
- it fills up with the member 6. here — a conductor — a member 6 is 
formed by being filled up with the refractory metal paste as the above- 
mentioned conductive paste, and can use W paste and Mo paste as the 
refractory metal paste. 

[0032] a through tube — a conductor — the section 7 is formed in the 
wiring section with the need of performing electric low resistance- 
ization among circuit patterns 8, in the interior and the surface part 
of the ceramic laminated circuit board 2. Even if it is the wiring 
section between the large electronic parts 9 of power consumption, such 
as a power component, or the wiring section between the electronic parts 
10 with comparatively small power consumption as such the wiring section, 
specifically, a thing with the need of forming in a ceramic substrate 1 
etc. is mentioned to high density. 

[0033] the B section enlarged drawing [ in / here / in drawing 3 (a) / 
drawing 1 ] — it is — drawing 3 (b) — C view Fig. of drawing 3 (a), 
i. e. , a through tube, — a conductor — it is drawing showing the flat- 



surface configuration of the section 7. 

[0034] A through tube 5 is the hole penetrated from whole surface la of 
a ceramic substrate 1 to lb on the other hand, and is formed of punching 
like a through hole 3. The flat-surface configuration of opening of a 
through tube 5 has a rectangle, as shown in drawing 3 (b). 
[0035] Moreover, the part which the side-attachment-wall side of a 
through tube 5 counters serves as an inclined plane 11. And the cross- 
section configuration of the through tube 5 when seeing in a part 
including an inclined plane 11 in opening of whole surface la of a 
ceramic substrate 1, and the cross section which passes along opening of 
lb on the other hand As shown in drawing 3 (a), the trapezoid FGHI is 
formed, on the other hand, the side FG by the side of whole surface la 
of a ceramic substrate 1 constitutes the long side FG longer than the 
side HI by the side of lb in this trapezoid FGHI, and the interior 
angles thetal and theta2 in the both ends of a long side FG have become 
less than 90 degrees. 

[0036] thus, the through hole 3 and conductor which were arranged in the 
ceramic laminated circuit board 2 in order to perform electrical 
installation of the front face and interior — the wiring section 4 and 
a through tube — a conductor — the section 7 constitutes the circuit 
pattern 8. 

[0037] Next, the manufacture approach of the circuit board in this 
operation gestalt is described. Drawing 4 and drawing 5 are the outline 
sectional views showing the production process of this manufacture 
approach. As shown in introduction and drawing 4 , a through hole 3 is 
formed in two or more green sheets 50 which finally serve as two or more 
ceramic substrates 1 by punching (through hole formation process). 
Moreover, in a through hole formation process, the through tube 5 
similarly penetrated from whole surface 50a of a green sheet 50 to 50b 
on the other hand by punching is formed. 

[0038] Here, the manufacture approach of a through tube 5 is concretely 
shown in drawing 5 . The hole 13 which has the inclined plane 11 as 
shown in drawing 5 (b) is formed by on the other hand carrying out 
punching towards 50b using a fixture 12 from whole surface 50a of the 
green sheet 50 in drawing 5 at the include angle which inclined as shown 
in drawing 5 (a) to introduction and the direction of a normal of a 
green sheet 50. 

[0039] Then, as shown in drawing 5 (b), the through tube 5 of a cross- 
section configuration (trapezoid FGHI) as shows the inclined plane 11 of 
a hole 13 and the part which counters to drawing 5 (c) by carrying out 
punching further with a fixture 12 is formed. 



[0040] Next, a circuit pattern formation process is performed. The whole 
surface 50a side of each green sheet 50 which performed above-mentioned 
processing is turned up, and a through hole 3 and a through tube 5 are 
filled up with the refractory metal paste as conductive paste by screen- 
stencil from the whole surface 50a side of the green sheet 50 in drawing 
5 . consequently, the through tube 5 — a through tube — a conductor — 
it becomes the section 7. moreover, whole surface 50a of the restoration, 
simultaneously the green sheet 50 to a through hole 3 and a through tube 
5 — screen-stencil — a refractory metal paste — using — a conductor 
— the pattern which constitutes the wiring section 4 is formed. 
[0041] Here, when screen-stenciling, a through hole 3 and a through tube 
5 can be certainly filled up with a refractory metal paste to a through 
hole 3 and a through tube 5 by [ of a green sheet 50 ] on the other hand 
attracting air from the 50b side. Next, the printed refractory metal 
paste is dried under air drying or The above is a circuit 

pattern formation process. 

[0042] Then, after carrying out the laminating of all the green sheets 
50, pressurizing them and unifying, the ceramic laminated circuit board 
2 is obtained by calcinating at the elevated temperature around 1600 
degrees C in an inert atmosphere (laminating process). Then, as shown, 
for example in drawing 2 , the above-mentioned electronic parts 9 and 10 
are carried in the predetermined location of the ceramic laminated 
circuit board 2. In this way, the circuit board of this operation 
gestalt is completed. 

[0043] by the way — according to this operation gestalt — the wiring 
section to be low-resistance-ized electric — a through tube — a 
conductor — allotting the section 7 — a through tube — a conductor — 
a conductor [ in / on the section 7 and / the direction of a normal of a 
ceramic substrate 1 ] — the thickness of a member 6 — at least — a 
ceramic substrate 1 — much more — part reservation — it can carry out. 
Consequently, the cross section of this wiring section is increased in 
the direction of a normal of a ceramic substrate 1, and low resistance- 
ization of this wiring section is enabled. 

[0044] Moreover, since it is the trapezoid FGHI as the cross-section 
configuration of the above-mentioned through tube 5 shows to drawing 3 
(a), the inclined plane 11 which projected inside the through tube 5 
will be formed face to face as an opposite field (on the other hand lb) 
is approached from the printing side (whole surface la) of a ceramic 
substrate 1. Therefore, when a through tube 5 is filled up with a 
refractory metal paste at the time of manufacture, the self-weight of a 
refractory metal paste can be supported by the inclined plane 11 which 



countered. That is, the self-weight of a refractory metal paste can be 
distributed by the inclined plane 11, and the force given in the 
direction of the void arrow head D of drawing 3 (a) can be changed in 
the direction of the interior of a through tube 5 (the direction of 
arrow-head D' of drawing 3 (a)). 

[0045] Thereby, after filling up a through tube 5 with a refractory 
metal paste, the process which conveys from an airline printer and 
carries out the laminating of the green sheet 50 can be performed 
appropriately. That is, when a through tube 5 is formed so that the 
side-attachment-wall side of a through tube 5 may become parallel to the 
direction of a normal of a green sheet 50, the refractory metal paste 
with which the through tube 5 was filled up produces a lappet etc. with 
a self-weight, and when the worst, the problem that a refractory metal 
paste falls out from a through tube 5 can be considered. With this 
operation gestalt, an above-mentioned problem is improvable to it by 
having made the cross-section configuration of the above-mentioned 
through tube 5 into the above-mentioned trapezoid FGHI. therefore, the 
above — low resistance-ization in the wiring section to be low- 
resistance-ized electric is appropriately realizable. 
[0046] The effectiveness of improving the lappet of a refractory metal 
paste and a refractory metal paste falling out from a through tube 5 
here is high when whenever [ tilt-angle / of the inclined plane 11 of a 
through tube 5 ] makes 45 degrees as opposed to the direction of a 
normal of a ceramic substrate 1. 

[0047] furthermore, this operation gestalt — a through tube — a 
conductor — the high-density circuit board can be formed by allotting 
the section 7 to the part which constitutes a circuit pattern 8. 
[0048] this operation gestalt — setting — the thickness of the 
direction [ need / a ceramic substrate 1 / electric / to be low- 
resistance-ized ] of a normal of the wiring section — at least — a 
ceramic substrate 1 — much more — part reservation — carrying out — 
a through tube — a conductor — the cross section of this wiring 
section is increased in the direction of a normal of a ceramic substrate 
1 by forming the section 7. Therefore, it can form in high density, 
without enlarging like the wiring section E which shows the area of this 
wiring section to above-mentioned drawing 10 , as shown in drawing 2 . 
[0049] Therefore, according to this operation gestalt, the manufacture 
approach that low resistance-ization in the wiring section to be low- 
resistance-ized electric can be realized appropriately, and such the 
circuit board can be manufactured can be offered. 
(Other operation gestalten) It seems that the cross-section 



configuration of the above-mentioned through tube 5 may be shown in 
addition in drawing 6 R> 6. That is, the inclined plane 11 of drawing 6 
(a) where a through tube 5 counters is the thing of parallel or 
abbreviation parallel. Moreover, the interior angle theta 3 by the side 
of the end of the side by the side of whole surface la of the above- 
mentioned ceramic substrate 1 is less than 90 degrees, and drawing 6 (b) 
is trapezoid F' G' H' T with the larger interior angle theta 4 by the side 
of the other end than 90 degrees. 

[0050] Moreover, the flat-surface configuration of opening of a through 
tube 5 can consider various things, such as circular (a circle, ellipse, 
etc. ) and a thing in which polygons (a rectangle, a rhombus, hexagon, 
etc. ) and a curve, and a straight line are intermingled, as shown in (a) 
of drawing 7 R> 7 thru/or (c). Therefore, the configuration of a cross 
section perpendicular to the direction of punching of the fixture 12 
used when forming the through tube 5 can also use various things, such 
as that in which circular, a polygon and a curve, and a straight line 
are intermingled. In addition, when a through tube is such a 
configuration, the inclined plane which counters is a field shown in any 
1 set of parts of Kl expressed with the thick wire of drawing 7 thru/or 
K3. 

[0051] Moreover, the number of them one and it should just be the 
configuration which can perform low resistance-ization of the above- 
mentioned wiring section, without a refractory metal paste hanging down, 
when the inclined plane 11 of a through tube 5 fills up a through tube 5 
with the refractory metal paste as conductive paste in that case. 
[0052] moreover, a through tube — a conductor — what was unified over 
two or more ceramic substrates 1 is sufficient as the section 7. drawing 
8 — this through tube — a conductor — it is the outline sectional 
view of the circuit board when the section 7 is unifying over two or 
more ceramic substrates 1. for example, the time of using that whose 
much more thickness of a green sheet is 0. 3mm as a ceramic substrate 1 - 

- a green sheet — three layers — using — a through tube — a 
conductor — the case where the section 7 is unified — a through tube - 

- a conductor — the thickness of the direction of a normal of the green 
sheet in the section 7 is set to 0. 9mm. The reduction in resistance of 
this wiring section needed practical by this is possible. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view showing the operation 
gestalt of the circuit board of this invention. 

[Drawing 2] It is the top view showing an example of the circuit pattern 
in the above-mentioned operation gestalt. 

[Drawing 3] the through tube in drawing 1 — a conductor — it is the 
partial enlarged drawing of the section. 

[Drawing 4] It is process drawing showing the manufacture approach of 
the circuit board shown in drawing 1 . 

[Drawing 5] It is the outline sectional view showing the manufacture 
approach of a through tube. 

[Drawing 6] It is drawing showing other cross-section configurations of 
a through tube. 

[Drawing 7] It is drawing showing the various examples of a flat-surface 
configuration of opening of a through tube. 

[Drawing 8] It is an outline sectional view when the through tube is 
unifying over two or more green sheets. 

[Drawing 9] It is the outline sectional view of the conventional general 
circuit board. 

[Drawing 10] It is the top view showing an example of the conventional 
common circuit pattern. 

[Drawing 11] It is drawing showing the low resistance-ized technique of 
the wiring section in the conventional circuit board. 
[Description of Notations] 

1 — a ceramic substrate, a 2 — multilayer substrate, 3 — through hole, 
and 4 — a conductor — the wiring section, 5 — through tube, and 6 — 
a conductor — a member and 8 — a circuit pattern, 11 — inclined plane, 
and 50 — green sheet. 
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